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The agenda in music research that is broadly recognized as embodied music cognition has 
arrived hand-in-hand with a social interpretation of music, focusing on the real-world basis of 
its performance, and fostering an empirical approach to musician movement regarding the 
communicative function and potential of those movements. However, embodied cognition 
emerged from traditional cognitivism, which produced a body of scientific explanation of 
music-theoretic concepts. The analytical object of this corpus is based on the particular 
imagined encounter of a listener responding to an idealized "work." Although this problem 
of essentialism has been identified within mainstream musicology, the lingering effects 
may spill over into interdisciplinary, empirical research. This paper defines the situation 
according to its legacy of individualism, and offers an alternative sketch of musical activity 
as performance event, a model that highlights the social interaction processes at the 
heart of musical behavior. I describe some recent empirical work based on interaction- 
oriented approaches, arguing that this particular focus - on the social interaction process 
itself - creates a distinctive and promising agenda for further research into embodied music 
cognition. 
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INTRODUCTION 

This paper examines the social implications of embodied music 
cognition, drawing attention to the individualism evident in some 
existing work. The interdisciplinary, empirical research that typi- 
fies the corpus broadly recognizable as embodied music cognition 
has the potential to bear new, social perspectives on the topic 
of human music-making. I argue that to bring this potential to 
fruition, researchers should be explicitly aware of the sorts of lim- 
itations that arise through reductive characterizations of musical 
phenomena. More light-heartedly, I offer the incentive that a thor- 
oughly "social" perspective on music-making provides a valuable 
opportunity to compare music with kissing, and in some detail - 
a subject to which I will return in due course. 

The collective description in this paper of all research into 
"embodied music cognition" demands definition. Arising in 
response to cognitivism's information-based, representational 
explanations of mental process, "embodied cognition" acknowl- 
edges the dynamic interaction between minds, bodies and their 
environment, focusing on the integrity of action-perception sys- 
tems (Varela etal., 1991; Anderson, 2003). Under the banner of 
"embodiment," various theories ally and diverge. While all cen- 
ter on the notion that cognition primarily serves action, and 
that bodily experience informs cognition, various distinctions 
arise (Wilson, 2002). Theories that propose a distributed system 
spanning minds, bodies, and environments - thus connecting 
embodiment with social interaction, where others' bodies and 
minds are a typical constituent of the environment - tend to 
advocate a shift to models of direct (rather than representational) 
perception (Gallagher, 2005); other theories retain models of men- 
tal representation, but propose these to be grounded in simulated 



actions and bodily states based on specific, situated interactions 
with the world (Barsalou, 2008). 

In music, "embodied cognition" may signify Marc Leman's 
systematic approach, theorizing the human body as the medi- 
ator between the acoustic signals in the external environment, 
bodily and perceptual modalities, and internal musical repre- 
sentation and experience (Leman, 2007). Large scale research 
projects dealing specifically with embodiment in music research 
include EmcoMetecca (Leman, 2008), The Notion of Partic- 
ipative and Enacting Sonic Interaction (PESI) (Correia etal., 
2013) and SIEMPRE (http://www.infomus.org/siempre/). More 
generally, embodiment connotes an acknowledgment of the musi- 
cian's (and the listener's) body in both the analysis (Iyer, 2002; 
Clayton etal, 2004; Toiviainen etal., 2010) and theorization 
(Clarke, 1993; Cox, 2001; Reybrouck, 2005; Dogantan-Dack, 2006; 
Gritten and King, 2006, 2011; Rahaim, 2012; Moran, 2013a) of 
music performance. In this paper, I refer to embodiment in this 
more open sense, as a useful way of drawing together a diverse 
body of empirical and theoretical work. 

Research that assumes musical behavior to be embodied 
encompasses various topics, and - when used as a broad descriptor 
for a swathe of current approaches - helps individual strands of 
work to cohere. For example, the description can be applied to pro- 
grams of work in interactive performance analysis systems (Cadoz 
and Wanderley, 2000; Camurri etal, 2000; Goebl etal., 2005) 
and music and gesture research (Camurri etal., 2004; Gritten 
and King, 2006; Godoy and Leman, 2010; Toiviainen et al., 2010). 
The notion of embodiment is also fundamental to current direc- 
tions in music and emotion research (Becker, 2004; Vines etal., 
2005; Juslin and Timmers, 2010), and it provides a touchstone for 
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otherwise disparate empirical studies in music performance and 
musical communication (Davidson, 1993; Boone and Cunning- 
ham, 2001; Iyer, 2002; Bowman, 2004; Ginsborg et al, 2004; Eitan 
and Granot, 2006; Timmers, 2007; Broughton and Stevens, 2009; 
Keller and Appel, 2010; Moran, 2013b; Kawase, 2014). 

In the main, the embodiment agenda in music research has fos- 
tered an empirical approach to musician movement that attempts 
to account in some way for the communicative function and 
potential of those movements. Some of the earliest music-related 
publications to refer explicitly to embodiment focused on the 
relationship of movement and physicality to the social context 
of musical performance, development and cognition. For exam- 
ple, Davidson (2001, p. 235) drew specific attention to "the 
matter of how both musical and extra-musical concerns are coor- 
dinated between performer, co-performers and audience using 
body movements." Iyer (2002, p. 388) pointed out how "phys- 
ical embodiment and sociocultural situatedness [have a role to 
play] in music perception and cognition," while Cross stated 
that "Music's embodied characteristics may provide the basis for 
music's capacities to coordinate and entrain action in time [. . .] 
Music is embedded in social action, deriving meaning from that 
action and in turn endowing it with significance" (Cross, 2003, 
p. 108). 

Focusing on the real-world basis of performance, music 
research dealing with embodiment has tended to bring to the 
foreground a more social interpretation of musical phenomena; 
indeed the evocation of physical presence - of movement, of 
outward-tending behavior - immediately calls forth a sense of 
communication - of communality, of expressivity, and of sharing. 
Thus, the topics of music performance research and of musi- 
cal communication are deeply knitted together, both informing 
trends in musicology during the past two decades. Such atten- 
tion to the corporeal aspects of performed musical phenomena 
should, it would seem, provide an opportunity to look right at the 
social event of performance as it is played out by two or more co- 
present, interacting human bodies. But we should ask how much 
this increased attention to the performing body has yet told us 
about the experience of music as a specifically social phenomenon; 
or whether we have simply scaled up our nuanced and detailed 
accounts of the individual, problem-solving musical mind? 

I referred earlier to the idea that embodied cognition challenges 
traditional cognitivism, which ultimately seeks to explain mental 
process at an abstract, computational level. Within music, cog- 
nitive studies exemplified in the pioneering work of such music 
psychologists as Shepard (1982), Bharucha and Krumhansl (1983), 
Lerdahl and Jackendoff (1983), Deutsch (1999) and many others 
besides, have typically focused on the perception and analysis of 
acoustic signals and their communication of particular structures. 
Cognitive music psychology inherited its subject matter - though 
not without debate (Krumhansl, 1995; Cross, 1998) - from music 
theory. Predicated on those compositional features that are the his- 
torical subjects of classical Western European music analysis such 
as pitch, meter and harmony, it is important to recognize that the 
point of departure is a particular understanding of a specific type 
of musical encounter: the one between a listener and an idealized 
"work." The central categories that music theoretic scholarship 
uses to explore this encounter do not necessarily make for the best 



description, or the most revealing analyses, of non-notated or oral 
musical traditions. As Nicholas Cook's (1994) charge of "theo- 
rism" proposes, they may not even provide comprehensive tools 
for the perceptual analysis of classical Western music repertory. 
While the idealized "work" is a key epistemological component of 
one type of music theory, it does not appear to be a universal or 
defining category of all musical encounters, especially not when 
considered in cross-cultural context. 

MUSICAL ENCOUNTERS 

The term "encounters" is deployed here with a particular intention 
to provide some purchase to the question: When we study music, 
what exactly is the focus of our analysis? In experience, music may 
be encountered in many ways. Some suggestions include: musical 
work; musical score; musical piece; song; performance; harmonic 
progression; rhythmic patterning; sonic texture; recital; rehearsal; 
improvisation; concert; jam; session; audio reproduction; event; 
play; canon; repertoire; composition; ritual; and so on. Any one 
of these aspects of musical experience may serve as a focus of 
analysis, and yet - by simply evoking these encounters in our 
imagination - it is clear that they are not equal objects and cannot 
be handled the same way as one another in analysis. Self-evidently, 
there is not one essential musical experience. The multiple aspects 
relate to very different realms of experience which are accessible 
through distinct ways of knowing and communicating. Access to 
some aspects require specialist, esoteric discourse - for example, 
the labeling and interpretation of harmonic progression (Figure 1, 
"Esoteric Realm"). Some encounters are observable, making them 
empirically accessible as events of musical action, such as rehears- 
ing, jamming, or playing (Figure 1, "Pragmatic Realm"). Finally, 
some aspects can only be encountered as a priori categories, such as 



ESOTERIC REALM 
Musical encounters 
accessible through 
the terms of a 
specialist discourse. 




PRAGMATIC REALM 
Musical encounters 
accessible through 
observable events of 
(inter-)action. 



ABSTRACT REALM 
Musical encounters 
accessible through 
a priori categories - 
empirically inaccessible, 
without duration. 



FIGURE 1 | Musical encounters and their experiential realms: 
pragmatic, esoteric, and abstract. 
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the concepts of work, canon, and repertoire. These are abstractions 
which cannot be observed, but which are rather contemplated and 
discussed (Figure 1, "Abstract Realm"). 

The selection and configuration shown in Figure 1 is not 
intended as a definitive model of musical experience, but as a 
precursor to research design. Given the diversity of all facets of 
musical experience, in order to do any sort of research in music 
it is necessary to specify a musical object of enquiry. For exam- 
ple, consider the distinction between musical work and musical 
play. "Play" describes a musical encounter that can be accessed by 
those who witness its doing [its event of (inter-) action], while 
"work" is inaccessible through that same pragmatic realm. It 
is an abstract concept whose definition also requires specialist 
knowledge. 

The aspect of "music" taken to be the object of enquiry 
varies, quite naturally, depending on who is doing the choos- 
ing. Historical musicologists are more likely to be concerned 
with stylistic definitions and the emergence of canons than are 
social psychologists, who may wish to examine, say, skill acqui- 
sition, or musical identity. Popular musicologists may discuss 
the emergence of genre or the effect of a particular technology 
on compositional features of songs. The decision to focus on a 
particular object of musical analysis is therefore strongly influ- 
enced by the context - historical, philosophical and cultural - 
of the scholarly endeavor. Furthermore, we have seen that there 
is not one set of attributes that we can or should assume to 
exist for all musical phenomena. And yet precisely this problem 
has been documented in music scholarship, described by Philip 
Bohlman as the essentialization of music itself (Bohlman, 1993). 
The issue has also been tackled in the work of Goehr (1992) and 
Bora (2010). 

Within the bounds of musicology's own annals, the far-sighted 
work of Goehr, Bohlman, Born, and others has drawn full atten- 
tion to 'the hegemony of a certain kind of musicology. . . [which] 
rests on the ontological assumption that "music's" core being has 
nothing to do with the "social" [. . .] such that the appropriate 
focus in music scholarship is on the music itself (Bora, 2010, 
p. 208). Having recognized this essentialism for what it is, schol- 
ars have identified its impact on the politics of scholarship and 
disciplinarity (Bohlman, 1993), spotting also its "preoccupation 
with the bounded, internal, immanent development of the lin- 
eages of Western art music" (Born, 2010, p. 209). Following such 
public recognition (in the academic sphere, at least) of this ten- 
dency to essentialize, and of its legacy on the remit and conceptual 
vocabulary of wider musicological research, one might expect the 
problem to be resolved. 

However, while the wealth of the English language alone pro- 
vides many ways to point at very particular musical encounters 
from the pragmatic ("jam") to the abstract ("work") to the esoteric 
("harmonic progression"), such identification remains absent too 
frequently. It is more convenient to use "music" as an all-purpose 
stand-in for the most readily available objects of musical analy- 
sis ("score," "recording," "performance"). While such shorthand 
is understandable - desirable, even - within well-defined disci- 
plinary communities, it can become problematic when researchers 
from many different disciplinary backgrounds reach out to the 
same topic, as in the burgeoning popularity of current alignments 



in music and science. Across cognitive science, psychology and 
neuroscience, for example, there is a huge risk of carrying over that 
same "ontological assumption" that Bohlman identified 20 years 
ago: that a single, essentialized concept of Western classical "music" 
may stand alone as an object of analysis (Cross, 2003). Given that 
the research program loosely identified as embodied music cogni- 
tion represents just such interdisciplinarity, this is an issue worth 
serious consideration. 

INDIVIDUALISM 

At the outset of this paper, I proposed that an enduring problem 
of "individualism" limits the ultimate power of social explana- 
tions of musical behavior. This problem is not obvious; in fact, 
it is difficult to notice for its very pervasiveness. Following the 
popularity of abstract cognitivism in the mid- to late-20th cen- 
tury, the resulting lack of attention to the role of physical bodies 
in experience and cognition had become increasingly obvious 
by the 1990s. In music, researchers such as Jane Davidson took 
advantage of newly accessible technologies of video recording 
and multimedia data management to focus on the analysis of 
performers' body movement (Davidson, 1993). There has since 
been a widespread acknowledgment that musicians move in var- 
ious ways that exceed the demands of sound production on their 
instruments (Wanderley and Vines, 2006; Desmet etal, 2012); 
and an increasing understanding of the way that individuals 
respond to music through movement (Keller and Rieger, 2009; 
Toiviainen and Keller, 2010; Toiviainen etal., 2010; Burger etal., 
2012). 

Methodologically, it seems that an embodied agenda should 
be equipped to tackle all sorts of different "musical encounters," 
and be able to bring under analytical scrutiny the actual event of 
musical performance in any domain: performers with performers, 
performers with listeners, classical Western music, "world music," 
popular music, sacred music, music from concert halls, music 
from gigs, music from the streets. Indeed, research is flourishing 
with diverse musical situations appearing as the subject matter 
of empirical studies, including flamenco performance (Maduell 
and Wing, 2007), South African singing (Himberg and Thomp- 
son, 201 1), and Chinese Guqin performance (Leman et al., 2009), 
alongside the examples already cited of North Indian classical 
music performance (Rahaim, 2012; Moran, 2013a,b) and popu- 
lar music (Davidson, 2001, 2006). There exists a wide range of 
original research with several significant strands, including work 
on the varied functions of performer gestures; on the effects of 
auditory and visual limits on performers' synchronisation abil- 
ities; on the extent of audio-visual interaction in perception of 
a performance; on the effect of a performer's expressive move- 
ments on an audience's response to a performance, and so on. 
Entering the combined terms "music*" "movement," and "per- 
form*" into the search engine, Google Scholar, in March 2013, and 
filtering for original, empirical studies of musician communica- 
tion, a summary literature review retrieved 86 relevant abstracts 
representing work from sub-fields including systematic musicol- 
ogy, music psychology, and performance research, and offering a 
corpus that puts physicality center stage in the study of human 
musicality. However, examination of those 86 abstracts is reveal- 
ing: in terms of the type of musical material used as a component 
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of the method, 65 studies use scored, notated examples rep- 
resenting classical Western European conventions, compared to 
just 2 1 which deal with all and any other non-notated forms of 
music. 

In order to assess the current state of knowledge, and to progress 
understanding of human musical performance, it is important 
to draw together evidence across the corpus. But the abstracts 
of those studies predicated in some way on classical music con- 
ventions of notation rarely specified this focus: do the authors 
presume performance to be the manifestation of a "work," or an 
event of social interaction? Is performance an act of social belong- 
ing, or of individual expression? Is solo performance the same 
object of study as ensemble performance? What function is being 
presumed for musical performance? What do we think it is for? To 
whom do we think it is directed? Across the board, such theoreti- 
cal foundations are indistinct. Aside from the relatively small field 
of cross-cultural music psychology (Stevens, 2012), the majority 
of significant, contemporary scientific publications in music cog- 
nition focus on the conventions of one specific tradition. These 
studies frame their research question around an implicit focus on 
notated, Western musical forms, which are ontologically founded 
on the evocation of an extant, narratively constructed work that is 
typically based on harmonic progression, and which is conceived 
as something largely analogous to its notated manifestation. This 
means that even where a decision to focus on, say, classical string 
quartet performance, is explicit, the impact of particular ontolog- 
ical categories inherent in that form of music-making tend not to 
be made explicit. 

The following examples are drawn from some important 
publications (my emphasis): 

• ". . .the majority of studies have focused on how listeners per- 
ceive emotions expressed in the music. . ." (Juslin and Vastfjall, 
2008, p. 561) 

• ". . .the present study investigated simultaneous processing of 
language and music. . . [using] "musically syntactic regular and 
irregular chord functions. . ." (Koelsch et al., 2005, p. 1565). 

• "We begin this paper with two fundamental questions about 
musical representations in humans: first, to what extent are 
listeners sensitive to the expressive intent of composers. . .?" 
(Chapados and Levitin, 2008, p. 640). 

• "We sought to preserve ecological validity by using a piece 
of music in the standard repertoire by a major composer, and 
recordings of live performances as stimuli." (Vines etal., 2011, 
p. 159). 

Of course, this small selection does not accurately represent 
the full breadth and depth of all empirical music performance 
research. Nonetheless, there is a notable absence in this partic- 
ular literature of any alternative theoretical basis for construing 
musical meaning and performance function that is clearly articu- 
lated as a matter of study design, and deemed important enough 
to feature in scientific abstracts. Recall that this field inherited 
assumptions that were nurtured within cognitivism, studying the 
perception of acoustic signals and their structures according to 
compositional features that are the historical subjects of classical 
Western music analysis. "Music," as the subject of scrutiny, is all too 
often an essentialized concept based on the listener- versus-"work" 



encounter, behind which lies a highly individualistic notion of 
musical conception, musical performance, and musical listening, 
based on the Western European classical art tradition. 

MUSICAL COMMUNICATION 

Issues of communication unite various threads arising in embod- 
ied music research. Typical questions pursued by the 86 
abstracts deal with topics in musical communication, for exam- 
ple: Under what conditions of audio-visual communication can 
co-performers achieve synchronized actions? Which categorical 
descriptions of emotional state can be communicated within the 
context of music performance? What type of information is com- 
municated through specific co-performers' gestures? The notion 
that music communicates something is undisputed. The key ques- 
tion, then, is: according to what framework - what theorized 
musical experience - do we examine this event of communication 
and its underlying cognitive architecture? 

Kendall and Carterette's (1990, p. 131) influential paper, "The 
Communication of Musical Expression," proposes a communica- 
tive process that involves "an intended musical message, recoded 
from ideation to notation by the composer, then recoded from 
notation to acoustical signal by a performer, and finally recoded 
from acoustical signal to ideation by the listener." There is no 
veiled issue of ethnocentrism, since the authors are explicit about 
the limitations of their approach: "We deal only with tradi- 
tional Western art music in which composer, performer, and 
listener are involved" (Kendall and Carterette, 1990, p. 131, 
footnote 1). 

Jones and Holleran (1992) expand on the concept using the 
particular terms of information theory: "Communication, virtu- 
ally by definition, assumes a low level of uncertainty with respect 
to some shared idea of speaker and listener or, in the case of music, 
of performer/composer and listener" (Jones and Holleran, 1992, 
p. 4). This transparent presentation defines musical communica- 
tion as an event of shared meaning, for which the analogy between 
speaker and performer/composer versus listener can transpose to 
multiple events of musical encounter. 

Compare this to a subsequent, influential publication: "Com- 
posers code musical ideas in notation, performers recode from the 
notation to acoustical signal, and listeners recode from the acous- 
tical signal to ideas. Each performer has intentions to convey; the 
communicative content in music performance includes the per- 
formers' conceptual interpretation of the musical composition" 
(Palmer, 1997, pp. 118-119). Palmer (1997) moves beyond Kendall 
and Carterette's (1990) more simplistic information-transmission 
model to include the act of performance itself, pointing out that 
the individual contribution of the performer does not feature in 
theoretic music analyses and that this is an area to which empirical 
research can significantly contribute. She states that "there is no 
single ideal interpretation for a given musical piece" (Palmer, 1997, 
p. 119). 

Notice that by acknowledging that multiple "interpretations" 
exist, it must be taken for granted that - while modulated to some 
degree by the nuance of individual performance - musical com- 
munication can be reduced to the listener's encounter with a true 
"work." This conception of music requires the analytical sepa- 
ration of acts of composition, interpretation, and performance, 
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FIGURE 2 | Linear information-transmission model of musical communication. In this model, a performer evokes the work and delivers it to the listener. 
The work is conceived of as a fixed entity. The intentions are contained in the work, to be channeled by the performer. The performance exists to serve the work. 



and assumes a distinct audience of non-participatory listeners. 
Palmer's sophisticated model is subtle, but it is essentially con- 
ceived as a linear "intention-notation-interpretation-reception" 
chain (see Figure 2). This model of musical meaning - from com- 
poser via (conductor via) performer to audience - happens to fit 
neatly with the prevailing listener-versus-"work" idea of what a 
musical encounter entails. However, it is problematic for at least 
three reasons. Firstly, it is clearly an incomplete account of a com- 
plex social phenomenon (Hargreaves etal., 2005). Secondly, its 
essentialization reduces all musical behavior to a time-neutral phe- 
nomenon based on a European art-history perspective. While this 
may be appropriate for an explication of a musical "work," music 
in performance is a process and it has duration. Finally, based as 
the model is on instantiated, scriptable intentions, it cannot access 
those aspects of musical meaning which are not served by language, 
but which arise instead through the social interaction processes at 
the heart of live performance. The crux of the linear transmis- 
sion account is the notion of an idealized and external musical 
"work." This is tied up with the theory and practice of notation; 
with the culture of a particular art form that values individual 
acts of composition; and sits within a technological and economic 
practice which separates the concepts of composition, interpreta- 
tion (often by an individual conductor), and performance (often 
by individual professional performers). Listener- versus-"work" is 
not the only musical encounter that deserves explanation, but 
its hegemonic status commands a disproportionate amount of 
attention. 

Returning to the three, mid-1990s accounts of musical com- 
munication, Jones and Holleran's information theory model has 
a particular strength in that it does not actually specify one-way 
transmission. The idea of communication evoked here includes 
an act - an event - of sharing. It does not directly implicate an 
abstract musical "work." Its analogy to speakers and listeners can 
be interpreted as a nod to the spontaneous, interactive aspects 
of much human musical behavior. It thus provides some space 
to consider the event of musicking: the emergent performance. 
It also demands some specific propositional agreement - a "low 
level of uncertainty with respect to some shared idea" (Jones and 
Holleran, 1992, p. 4). Considering the 20th-century development 
of cognitive science alongside computational linguistics, the anal- 
ogy of music and language is almost irresistible (Clarke, 1989) - 
and a characteristic assumption of cognitivist music psychology is 
that the "shared idea" will typically imply semantic content, that 
being a particular attraction for those interdisciplinary researchers 
who address music via the specific theoretic framework of Western 
European art tradition. In cross-cultural perspective, this partic- 
ular musical ecology has a highly developed system of musical 



literacy that involves an unusually prescriptive notation. There- 
fore it seems natural to search out some propositional aspect 
equivalent to that found in words and language - and indeed, 
irrefutable evidence points to the overlap between our cognitive 
experience of musical and linguistic forms (Mithen, 2005; Patel, 
2010). Since considerable scientific efforts on the topic of music 
and language have significantly progressed our understanding of 
brain and behavior, it would be entirely misguided to disregard this 
work. Regardless, it is no less important to acknowledge biases in 
the way that music research agendas have often been set: according 
to the characteristics of a particular type of musical encounter that 
happens to be bound up with scored, notated forms of dissemi- 
nation. Most musical ecologies do not have the same relationship 
with notation, including musical interaction between carers and 
infants, improvised music therapy, child-led playground music, 
work songs, ritual, popular music, traditional (folk) music forms, 
classical Asian art musics, and so on. In the face of those alterna- 
tive musical experiences described above, the essentialized musical 
"work" encounter at the heart of most analytical and theoretical 
approaches seems to fade away. 

Music scholarship is manifestly not a natural science. "Music" 
is as dynamic and complex a phenomenon as the "society" that 
enacts it, and suited to the same detailed, philosophic scholarship. 
But as a universal human practice, it also deserves and requires 
serious evidence-based, systematic investigation. All such research 
is inherently interdisciplinary, as it must start from ontological 
assumptions about the nature of the musical behavior at the heart 
of the enquiry: such assumptions derive from a musicological 
basis, not a value-free, universally truthful account of the purpose 
and organization of human musical behavior. The ultimate aim 
of scientific research is to offer explanation with as much power 
and certainty as possible and therefore - rightly or wrongly - pub- 
lic appraisal tends to be biased, assuming a scope of explanation 
with universal (rather than specific) implications. Thus, scientific 
accounts of cognition that are reliant on culturally specific and yet 
under-specified musical encounters are of particular concern. By 
its very design, scientific enquiry requires conscious and significant 
reduction of the object of analysis on the part of the investigator. 
It seems unlikely, then, that there will be one single solution to 
the problem of how to reduce the complex dimensions of "music" 
into a tractable object. More useful and practicable would be an 
inclusive account of musical performance as the basic premise of 
interdisciplinary research (a recent review by Phillips-Silver and 
Keller (2012) provides a valuable discussion on this point). 

I have suggested that a linear transmission model is implicit 
in a great deal of research, and that this particular model's 
object of enquiry deals with music as an individualistic and 
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abstract encounter. However, the field of music performance 
research has advanced considerably in scale and scope in the past 
few years and recently social interaction in music has received 
greater attention. Researchers more frequently address ensem- 
ble performance, concurrently devising new technical methods 
of data capture and analysis. Palmer (2013) and Repp and Su 
(2013) provide the most thorough reviews of performer move- 
ment studies and sensorimotor synchronization studies, respec- 
tively. Nonetheless, the majority of the studies reported in these 
reviews deal with music based in a Western classical tradition, 
and for various reasons they approach ensemble performance 
from the perspective of separable, individual behaviors rather 
than by exploring the constitutive role of the interaction process 
itself. 

The fundamental importance of interaction in the study of 
music has been emphasized most categorically by Marc Leman's 
extensive and continuing collaborative research (Leman, 2008). 
Various interdisciplinary research programs have also directly 
addressed social interaction (for example, EmcoMetecca (Leman, 
2008), and PESI (Correia etal, 2013)). Beyond initial theoretical 
proposals (Leman, 2007), one could note that the key contribution 
of this important and productive body of work lies in empiri- 
cal observations and technical method development, rather than 
substantial revision of the ontological premises of the musical 
encounter. 

But what should an alternative model of musical communi- 
cation represent? Empirical research dealing with joint musical 
action and behavior has flourished in the past few years, and 
is now beginning to address more nuanced social qualities than 
those related to purely rhythmical synchronization (Repp and Su, 
2013). In contrast to an information-transaction view of social 
interaction, the embodied perspective of face-to-face communi- 
cation (Watzlawick etal., 1967; Cassell etal, 2000) immediately 
highlights the co-operative, emergent aspects implicated in joint 
activities like music making. Attention to these micro-social 
dimensions of musical behavior and performance opens the door 
to the rich context of all acts of human interaction, primarily the 
non-verbal elements such as timing, gesture, and utterance. 

MUSICAL INTERACTION, MUSICAL ENACTION, AND KISSING 

Finally, this is the moment to compare music with kissing. Take 
the opportunity to think about a kiss. Not a peck on the cheek, but 
a nice, long kiss. One person alone cannot do this kiss: they cannot 
even do half of it, because the kiss only exists in performance. Its 
subtleties of movement and response require joint behavior. Con- 
sider also how your imagined kiss is not instantaneous; a good one 
will take time. It is certainly an act of face-to-face communication, 
and words (for more reason than one) have nothing to do with it. 
Kissing is play. It can be serious, but in experience it is playful in its 
non-goal-orientedness, its emergence, and its lack of implication 
for the essential chores of everyday life. 

I raise this analogy with serious intent, to make two specific 
points: (1). There are ways ofbehaving communicatively which are 
simply not meaningfully reducible to the separate actions of two 
individuals. (2). While kissing (and the rest) is perhaps the ulti- 
mate act of face-to-face interaction, all spontaneous, non-scripted 
social interaction takes this co-performed pattern. It is unlikely 



that empirical approaches which are implicitly biased toward an 
individual conception of music-making will be able to explain well 
the sort of direct, non-linguistic, co-constructed meaning which 
- it is argued - is emergent from the interactional behavior of 
musicking people. 

Born (2010, p. 232) articulates the reductive dangers of 
suggesting that music mediates solely via the social context of per- 
formance. And yet, for interdisciplinary music research directed 
to a science-based rather than a humanities-based audience, the 
greater danger may be to assume that this social context is included 
in the research topic when in fact it is not. The alternative, emer- 
gent model of musical communication proposed in Figure 3 places 
the performance event as the central concern. In this model, while 
performers, ideas, and audiences are required to make the musical 
performance happen, if the musical performance does not happen 
then there is no object of analysis. This basic conception of musi- 
cal communication thus offers an ontologically grounded starting 
point for the empirical study of face-to-face musical encounters, 
recognising that an event of music-making is generated in the 
process of live performance. 

Returning once more to the notion of musical encounters, an 
empirical focus on the performance of music-as-play may offer 
something more social and interactive than can music-as-work or 
music-as-piece, a key difference being the foregrounding of pro- 
cess. Some recent research supports the notion that the aspect of 
interpersonal relationship is a vital constituent of co-performed 
(especially non-scripted or improvised) music, and that this man- 
ifests as a highly reciprocal interaction process. Duffy and Healey 
(2013), for example, describe how musical contributions during 
a practical music lesson are closely integrated with other verbal 
and non-verbal cues as part of the unfolding conversation, while 
Moran (2013b) reports on the constitutive function of musicians' 
expressive gestures in North Indian co-improvisation. Empirical 
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FIGURE 3 | Emergent-Interactional model of musical communication. 

Performers enact a performance event, which could be founded on a piece, 
song, standard, or work. Listeners attend to the performance. The perfor- 
mance is emergent from the actions of all the participants. Where a "work" 
is being enacted, this exists to serve the performance. 
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methods are therefore required to make the musical interaction 
itself into the object of analysis; and indeed, various innovative 
research now attends to this issue. There is growing theoretical 
support for such an enactivist approach - for example, De Jaegher 
and Di Paolo's (2007) work on Participatory Sense-Making argues 
that "the interaction process can take on a form of autonomy. This 
allows us to reframe the problem of social cognition as that of how 
meaning is generated and transformed in the interplay between 
the unfolding interaction process and the indiviuals engaged in 
it" (De Jaegher and Di Paolo, 2007, p. 485). Importantly, this 
is not an argument that musical "meaning" can be reduced to 
the physical components of performance process; rather that a 
proposed autonomous interaction process itself may be a reck- 
onable dimension in the experience of live (ensemble) music 
performance. 

In extant music research, the growing body of sensorimo- 
tor synchronization studies as led and reviewed by Bruno Repp 
(Repp, 2005; Repp and Su, 2013), and the work of Peter Keller 
(2014) and his collaborators is of prime importance from a sys- 
tems perspective. Palmer's (2013) review draws together evidence 
from movement and timing analyses by Goebl and Palmer (2009) 
and Konvalinka etal. (2010), Loehr and Palmer (2011), to report 
that duo synchronization appears to arise from mutual adaptation 
which "transcend[s] influences of musical roles and any biome- 
chanical differences" (Palmer, 2013, p. 416); while Badino etal. 
(2014) report that the anticipation of others' action is "a necessary 
prerequisite for successful joint action control" given the complex- 
ity of musical ensemble behavior, and the instantaneous nature of 
interpersonal response (Badino etal., 2014, p. 102). Using varia- 
tions on interactive paradigms to explore interpersonal interaction 
in music-related settings, the studies all contribute evidence that 
orients us toward a better understanding of the physical manifesta- 
tion of "unity" by individuals involved in a joint activity. Typically, 
such research is framed in terms of identifying the cognitive archi- 
tecture behind motor- related joint synchronization problems, and 
is largely (though not exclusively) focused on synchronization via 
the auditory modality. 

Much important work on interaction has been carried out 
through the psychological study of "joint action" (Knoblich etal., 
2011); however, some researchers have devised paradigms that 
address the particular role of interaction processes to social 
aspects of cognition: Phillips-Silver and Trainor (2005), Hove 
and Risen (2009), Kirschner and Tomasello (2009, 2010), Lau- 
nay etal. (2013), and Rabinowitch etal. (2013) are notable 
for music-specific research. Two key precursors to this distinct 
methodological stance - originally devised for non-music interac- 
tion research - are also worth describing in order to demonstrate 
the pioneering shift in their attention toward the interaction pro- 
cess itself. Firstly, the "double video" paradigm devised by Murray 
and Trevarthen (1985) for research on infant-carer responsiveness. 
This original paradigm inspired many replications and variations. 
Murray and Trevarthen (1985) used a closed television circuit 
to control conditions of face-to-face interaction between four 
infant-carer dyads. The four 2 month-old infants were seen to 
look significantly less at their mother during a televised replay 
of the mother's behavior compared to when they engaged in 
televised live interaction. The study and subsequent variations 



(Nadel etal, 1999; Stormark and Braarud, 2004) have demon- 
strated the socially contingent and interactive nature of the facial 
expressions and vocalizations used by both parties in the dyad. 
The second example comes from Auvray etal.'s (2009) "percep- 
tual crossing" design. This experiment examined the extent to 
which the mechanisms underlying the perception of mutual par- 
ticipation in a shared activity are contingent upon features of the 
shared activity itself. In a virtual environment, participants in the 
study were able to discriminate between sensory (haptic, tactile) 
feedback which they received when their virtual agent encoun- 
tered ("crossed") the avatar of another person. They could discern 
the other agent's presence from the feedback that they received via 
interaction with either a static or a mobile inanimate "lure." The 
authors demonstrated that the interdependence of their perceptual 
activities underlies participants' strategies for correct identifica- 
tion of another agent. In other words, the distinguishing property 
of mutual perception (rather than other-object-perception) is one 
that is emergent from the joint activities of the two participants. 
As it is contingent upon their real-time interaction, this aspect of 
social cognition is demonstrably non-reducible to the individual 
mind. 

Focusing on the process of social interaction itself, evidence 
from empirical studies converges on the idea that attentiveness 
and/or agency-revealing cues between social interactors are mutu- 
ally contingent: behavioral cues depend upon and also constitute 
the meaningful events that arise through the interaction context. 
Such evidence has lent support to increasingly radical embod- 
iment agendas (Marsh etal, 2009; Di Paolo etal, 2010) which 
address the specific analytical object of the autonomous inter- 
action process. Similar evidence for an emergent, autonomous 
interaction process in co-performed music may provide a specific 
and tractable problem for empirical music research, offering a 
particular way of approaching the social, embodied experience of 
live music performance. Recent work on such lines is underway: 
output from the SIEMPRE project directly addresses the emer- 
gent aspects of social interaction in co-performance, including a 
study examining whether observers can judge from a recording of 
a violinist whether he is playing alone or in a group (Glowinski 
etal, 2013). A further study explored the impact on a senso- 
rimotor co-ordination between string quartet members of the 
first-violinist's communication of previously undiscussed tempo- 
ral and dynamic changes (Badino etal., 2014). Other work has 
begun to explore the neural bases of musical interaction; focus- 
ing on the behavior of ensemble performers, Lindenberger et al. 
(2009) used dual EEG to study within-brain synchronization by 
duetting guitarists; and Keller and his collaborators have continued 
to develop the "adaptive partner" paradigm within fMRI designs 
(Fairhurst etal., 2013). 

CONCLUSION 

This paper set out to examine the social implications of an embod- 
ied approach to music cognition, proposing that the prevailing 
understanding of musical communication, underpinning a broad 
range of research into perception and performance, may yet rest 
on an individualistic account of a socially oriented human behav- 
ior. Based on the musical ecology of score-based, notated art 
music - the dominant object of analysis for most interdisciplinary 
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music research - the unacknowledged use of an essentially linear 
model of musical communication may be capping the potential 
and influence of embodied accounts of music cognition. I have 
described some alternative examples of current empirical music 
studies which sit firmly within a general trend of embodied music 
cognition research, but which push forward an "interaction" strand 
within it. This enactivist perspective appears to offer great poten- 
tial for the study of genuinely interactive, social aspects of human 
music making, and is yielding innovative research designs, and 
data analysis methods. 

The social implications of research into embodied music cog- 
nition are extensive and important, sitting behind those issues 
of process and emergence that are central to all lived, experi- 
enced musical encounters - including the case of dance, a topic 
which has brought out similar scholarly concerns (Reynolds and 
Reason, 2012). Having acknowledged the central role of bodies 
and human movement to cognition, we must not assume that 
the concomitant matters of social context and the performance 
of our social relationships are taken care of. Compromised by 
underlying presumptions about the nature of musical experi- 
ence, a partial acknowledgment of the problem of ethnocentricity 
not only restricts research findings, but also serves a continuing 
political division between "valid" music scholarship (addressing 
analysis of "the music," meaning art music), versus "soft" music 
scholarship (addressing "peripheral" social context, encompass- 
ing the study of all and any form of musicking not ontologically 
predicated on literacy). Instead, an active focus on those inter- 
action processes that appear to co-constitute embodied music 
cognition may offer the best opportunity to examine some- 
thing vitally important: that music is a social phenomenon, 
enacted as meaningful, social encounters through playful 
interaction. 
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